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Abstract
Over the years, Nigeria had been struggling with census problems, which mainly have to do with appropriate data collection and management.
This situation has drastically affected the quality of population data made available to the public and by implication, discourage sensitive research
ventures which mainly rely on the census data in the country. Similarly, this has affected the structure and direction of development policies and
projects in Nigeria which only sound plausible but cannot be realizable due to discrepancies between the population realities, and the assumptions
on the paper (census results). This study focused on the 2006 population census result using the population priority table to statistically assess
the quality of age reporting with the aid of whipple index and the sex ratio of the aged (85 years and above).
The Whipple index assumption, is that all things being equal, the index will have the value of 100 if there is no age preference and avoidance
in the ages ending in ‘0’ & ‘5’ digits. However, the extent of deviation from 100 either on the negative or positive side, determines the level of age
shifting or age heaping. Meanwhile, according to the findings, only few states had some level of accuracy which revealed in essence the lapses
and high level of irregularities in the 2006 census exercise. Never the less, the assessment of the age ratio among the population (85 years and
above) show that apart from Edo state, Lagos state and Ogun, every other state including the F C T, show evidence of manipulated data on the
side of the census officials, and inconsistency in age reporting on the side of the populace. The study recommends proper enlightenment of the
public on the age issues as it concerns population census, and proper training of enumerators to prevent confusion on the issue of respondents
understanding about age.
Keywords: Age accuracy; Population census; Sex ratio; Social Research; Whipple index

Introduction
The ignorance of the essence of population census is among
the most atrocities committed among the government agents
who had been entrusted with the provision of accurate data on
the population issues in Nigeria. This lackadaisical attitude does
not only affect the surface nature of the census results which are
more or less, political argument however, the most painful aspect
of this is the misleading information to the researchers across
all disciplines who rely heavily on census data in conducting
some level of studies requiring the data on the entire citizens
of the nation. Of paramount concern is the accuracy of age data
in the census which can be needed for many reasons such as
accurate policy on birth control, economic policy, the direction
of population increase or decrease and the impact of socio
economic and political events, such as wars, epidemic, e.tc.
Though the population manipulators and their staunch
allies in the government have relied on the confusion created
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by the colonial masters to argue consistency in the region which
could be higher and the ones that have sparse population, there
are over whelming evidences that censuses such as the 2006
population census was a mere allocation of figures than field
exercise.

Meanwhile for an empirical evaluation, the present study is
focused to adopt certain statistical techniques such as Whipple
index and other age accuracy index, in investigating the accuracy
of 2006 population results. Having presented the interest of this
study, other steps involved include: statement of the problem,
literature review, methodology, presentation of findings,
discussion of the findings and conclusion/recommendations.

Statement of the Problem

The importance of census and census data to every economy
is very salient as the phenomenon is among the factors which
are responsible for the advancement of the industrialized
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nations, world over. The elementary principle for planning and
development of any nation is availability of a reliable and detailed
demographic data of the nation. This can be actualized through
census data and the willingness of those concerned in providing
such information [1,2]. According to Mimiko [3], population
census data are critically important for equitable political
and economic representation of a citizen on various levels of
government. According to Akinbode [4], the infrastructural
development may not be realizable in the absence of the
knowledge and information about the population of a nation
as can be provided by population census. The knowledge of
population in terms of its size and composition has a far reaching
implication for change, development and the quality of life in the
society [5].
Census among the developed nations has aided researches
in different capacities and areas of socio economic and political
activities in the society as empirical evidences have shown [6-9].

Though there are a lot of benefits accrued to census data in
the planning and development of the society, Nigeria as one of the
African developing nations that had never conducted a census
which is credible enough to yield a reliable data for developmental
planning. For instance, every census held in Nigeria before and
after independence has ended in national controversy, strong
allegations of population falsification and manipulation [1].
Reviewing the chronicles of census planning and administration
in Nigeria since Nigerian independence, Okafor (2006) discovered
that the 2006 census exercise produced one out of the numerous
provocative results which has no direct connection to reality. In
an attempt to explain the reasons behind the inconsistency and
unreliability of the census results in Nigeria, many scholars have
offered some levels of explanations using empirical data (both
primary and secondary data). Adiele [10], after painstakingly
analyzing the trends in the post independence censuses, using
official documents, maintained that falsification of census result
for group and private gains was the normal practice by the NPC
and their collaborators elsewhere.
More so, such situation is attributed to the failure of National
Population Commission to Institutional corruption [11]. Mimiko
[3], analyzed the time frame and the census manuals in the post
independent censuses in Nigeria and found that the condition
in which census are conducted in Nigeria end up leading to the
publishing of biased census results. Similarly, Onwuka [12],
associating the Nigerian population from 1980-2003, and the
rate of population growth using regression analysis, discovered
that the census results released so far and the reality in Nigerian
population phenomenon are far from each other. He attributed
this to the adhoc arrangement in the preparation for census.
According to the United Nations [13], most African countries
(Nigeria included), have never produced census result which can
be reliable for economic and health planning, for reasons ranging
from ethnic sentiments to political instability.
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In support to the United Nations concern about the effect of
ethnicity on the population censuses in African Nations such as
Nigeria, Muogbo, Fagbemi & Subair [14], Matthews [15,16] using
historical indices and the pattern of colonial administration in
Nigeria, discovered that the vestiges of colonialists’ segregation
and disproportional arrangement were responsible for the
unreliability of census results in Nigeria. These according to
them, were responsible for the cancellations of 1963 and 1973
census results. Though it appeared to the public that after the
ceremonial hand over in 1960, colonial masters left; the realities
on the ground have shown that the colonial masters only infused
their stooges in the system after they were sure of having
psychologically structured them to maintain their socioeconomic
and political pattern which they have laid as foundation [17,18].
In a more historic perspective, Ittman [19] reviewed what
he termed “the causes and consequences of census taking in
Africa by the European colonialists”. According to him, due to the
dust Malthus raised in Europe and the innate fear by the empire
controllers that the expansion of African population will hinder
their dominance, the colonialists embarked on ill prepared
census when they lack staffs to do so. This resulted in the culture
of epileptic census exercise and results. Consequently, the
adhoc approach, which the colonialists gave to census exercises
in most African nations, was responsible for lack of adequate
and comprehensive demographic information in some African
nations especially with regard to census and vital registration
data [20,21].

In the light of Ittman’s observation, there are a lot of
confusions which the colonialist’s divide and rule administration
left in the system. For instance, while the colonialist agents in
the South were battling to secure the means of evaluating the
potential tax payers via population census, which ignored the
entire population and focused on the taxable adults, the few
of their agents who were dancing to the tune of the northern
Muslim enclave were busy supplying the empire administrators
with population figures manufactured in the office. Okolo [22],
Okafor, Adeleke & Oparac [23], studied the pattern of results and
census conducts from 1866–1991 and 1961–2006 respectively,
they discovered some factors which had rendered census taking
in Nigeria irrelevant.
In their conclusion after cross examination of census results
in Nigeria since independence, Odewumi [24] and Onyekakeya
[25], maintained that culture, lack of information and ethnic
sentiment, holds a strong ground in what people interpret
census exercise to be. This of course brings about the question
about age reporting and its implication to the quality of census
data in Nigeria. The quality of age reporting in Nigeria is one of
the factors which seriously affect the quality of the entire results
per se. Age reporting is one of the essential part of census data
which inform other higher degree research ventures [26]. In
view of the arguments and counter argument about the 2006
census result and its predecessors, using Whipple index and
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other age accuracy index, the present study is poised to answer
the following questions through the 2006 population priority
table;
a.
What is the extent of accuracy in the age reporting in
the 2006 Nigerian population census?

b.
Towards which direction (Region) can we find the
errors in the age reporting?
c.
What is the general over view of the 2006 Nigerian
population census in terms of quality of data and age
reporting?

d.
Does the age ratio among the aged in the 2006 census
correspond to the Nigerian life table/life expectancy in terms
of males and females and the global standard?

Literature Review

Age reporting in census data
Over the century, the quality of census result is most times
measured through the quality of age reporting in the data. This
is because, the level of accuracy in age reporting determines to
larger extent, the validity of the data in predicting the population
of the group in question, in the nearest future [27]. As a result
of its importance in determining the quality of census data,
different techniques had been developed to evaluate the extent
of accuracy in the population data especially, the single age
population data, among these techniques are the Whipple index
[and the recent modifications], the Myers Blended method, the
United Nations joint age and sex scores Bachi index, etc [28-30].

The major focus of all these techniques is to test for age
heaping and shifting, and the extent of accuracy via the sex
structure of the census data. According to Bwalya, Phiri & Mwansa
[31], tests of the age preference are not only important because
of the major role it plays in describing the population but also
because of its importance in making population projections and
planning for resource distribution by government agencies and
other stakeholders easy.
One of the major factors in the problem of underdevelopment
in most African countries, can be traced to the lack of proper
age reporting in the census data which in itself is connected to
other issues such as lack of adequate awareness during census
exercise, memory loss among the citizens and even deliberate
manipulation of census figures during and after census exercises.
Data on age in developing countries are subject to errors,
particularly in circumstances where literacy levels are not high.
A common error in age reporting is the tendency of rounding the
agesto the nearest figure ending in ‘0’ or ‘5’ or to a lesser extent,
to the nearest even number [32].

Census Data and Research

Census across the globe especially among the developed
nations has aided researches in different capacities and areas
of socio economic and political activities in the society. Zaruth,
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Jasilionis & Jdanor [6] using the census data, were able to unveil
the changes in educational differentials in old age mortality in
Finland and Sweden between 1971-1975 and 1996-2000. The
census-linked mortality datasets were retrieved from statistics
Finland and statistics Sweden for the analysis of trend of
changes in life expectancy among the males and females using
education and gender as independent variables. According to
them, the educational gap in life expectancy at age 65 and the
total amount of mortality inequality by education, as reflected
by average inter-group difference, increased in both countries.
For males in Finland, there was gain in life expectancy between
1.9 to3.2 years whereas among females it was between 2.0 to
2.3.In Sweden; it was 1.4-2.7 for males and 2.1-3.2 years for
females. Saika, Singh, Jasilionis & Ram [7] working through the
census data and demographic health survey, explained the rural
urban differences in infant mortality in India and also, the socio
economic and cultural variables behind the gap. Such factors
according to them included access to maternal care, educational
attainment, and cultural orientation about health care and
personal hygiene, etc. The puzzle about the high frequent divorce
among the Lithuanians after the intrusion of capitalism was
explained with the aid of population census data by Maslauskaite,
Jasilionine, Jasilinis, Starkumiene & Shkolmikov [8].
The study utilized the 2001 Lithuania population and
housing census and the first divorce records from the Lithuania
population register covering the census date (April 2001) and
the end of the follow-up (31 December 2003).Forty one thousand
first legal divorce and 3.18 million person-years of married years
of exposure were analyzed, with the observation of education,
employment/unemployment, geographical location, gender
and disability-related inactivity. The study found the evidence
of individual socioeconomic resources having substantial
differentiating effects on first divorce risks in Lithuania. The
direction and size of these effects vary notably by sex and place
of residence.
Having access to the census data, Vallin, Andreev, Mesle [9],
studied cause of death, patterns and trends in Russia. Dividing
the entire region into four clusters (Chemoziom, Russian South,
Seberia and European North), using the 1970,1979,1989 and
1994 censuses. They were able to trace the changes in mortality
rate within the Russian provinces. This was in reaction to the
1985 and 1992-93 anti alcohol campaign by the government as a
result of deteriorating life expectancy. Poveda (2007) working on
the extent and nature of migration in South of Veracruz, Mexico
was able to explain the socioeconomic and political determinants
of migration both in and out migration, using the census and
DHS data from Mexican authority. Using the census data from
Wales and England, Jdanov, Andreev, Jasilionis & Shkolnikov [33]
estimated the changes in mortality and population in England
and Wales over the two world wars.
The researchers combining the England and Wales
populations that were involved in military recruitment compared
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the death according to the military record and the trend of
mortality among the civilian population between 1914-1918 and
1940-1945. With observation of age and probability of dying, the
study finds mortality rate higher among the age 18-24 more than
any other age group. Also, the probability of dying was found to
be 15% higher during the two war periods more than any other
period. In essence, these show the extent to which census data
can be used to actualize other valuable research interests. Having
a census data which have a near accuracy age data can perfectly
guide policies as well as other researches which can inform other
policies. Policies per se, are the life wire of every economy and by
implication requires bias free information.

Methodology

The study utilized the Federal Republic of Nigeria 2006
Population and Housing Census Priority Table Volume IV
Population Distribution by Age & Sex (State & Local Government
Area). This included the distribution of the population, both in
single year and five years intervals. Due to the statistical equation
(Whipple Index) adopted, the study utilized only the single year
age data to investigate and analyze the extent of age shifting/
heaping, and its direction in terms of states and regions.

Presentation of Findings
The table above revealed the extent of accuracy and deviation
in age reporting according to the 2006 population census in
Nigeria within the South East geopolitical zone. According to the
result, there are evidences of age heaping as well as age shifting.
While 100 on the scale (Whipple index) indicate accuracy in age
reporting, above the score of 100 indicate age heaping while
below the score of 100 indicate age shifting. Thus, the result
from Abia State show that there was age heaping in the figures
ending in “0” while there was the same time, age shifting from
the figures ending in “5”. The same applies to all the states in the
South East geopolitical zone (Table 2).
Table 2: North east digit preference index based on the 2006 census
data.

Meanwhile, the study adopted the Whipple index…as;

WI = (Σ(P30 + P40+…+ P50 + P60)/1/5(Σ(P23 +P24+…+ P61
+ P62))×100(1),
WI = (Σ(P25 + P35+…+ P45 + P55)/1/5(Σ(P23 +P24+…+ P61
+ P62))×100(2).
To test the age heaping around the digits ‘0’& ‘5’. According
to the interpretation of Whipple index, while 100-125 show
some degrees of accuracy in age reporting, above 125- 500
show the extent of age heaping and by implication, how bad
the age data is in the census report. Nevertheless, figures below
100 show the extent of age shifting from the digits ‘0’& ‘5’ [34].
Where extreme deviation [age shifting] was suspected, the age
data were separated into ‘0’ and ‘5’ to ascertain the reliability
if the result. Finally, the study tested the reliability of the 2006
Nigerian census result via the age ratio at old age (85 and above)
(Table 1).

Keys: While green indicate the absolute accuracy, light green & blue
indicate partial accuracy and red indicate high level of deviation.

According to the result, it was only in Adamawa state that
near accuracy (110) was recorded in the ages ending in “5” while
results from other states indicate some levels of inaccuracy
showing, the extent of age heaping and age shifting. Furthermore,
the result revealed the extent to which people were aware and
willing to give out accurate information about their age as well as
the level of manipulation of the census data by the enumerators
in the areas involved (Table 3).
Table 3: North west digit preference index based on the 2006 census
data.

Table 1: South East Digit Preference Index Based On The 2006
Census Data.

Keys: While green indicate the absolute accuracy, light green & blue
indicate partial accuracy and red indicate high level of deviation.

Keys: While green indicate the absolute accuracy, light green & blue
indicate partial accuracy and red indicate high level of deviation.
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According to the result in the Table 3, there was extreme
deviation from the accuracy point which is 100. This is an
indication of lack of cooperation between the census enumerators
and the public in these states. More so, the data show the
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evidence of data manipulation and indiscriminate assignment of
figures to different states involved (Table 4).
Table 4: North Central Digit Preference Index Based On The 2006
Census Data.

According to the result here, it were only in Lagos state and
Ondo state that show extreme deviation from accuracy point in
the ages ending in “5” while other states within this region show
different level of accuracy in the age ending in “5”. Meanwhile, in
the ages ending in “0” only Ogun state and Edo state show some
level of accuracy while other show some degrees of deviation
indicating age heaping and age shifting (Table 6).
Table 7: The sex ratios in the 2006 census result.
States

Males by
Percentage (%)

Females by
Percentage (%)

Ratio of Males
to Females:

Abia

54.2

45.8

118.1

Akwaibom

63.7

36.3

175.3

Adamawa

Keys: While green indicate the absolute accuracy, light green & blue
indicate partial accuracy and red indicate high level of deviation.

According to the Table 4, it was only in Federal Capital
Territory that the 2006 census exercise recorded near accuracy
in the ages ending in “5” while other areas in the region show
extreme deviation from the accuracy point, indicating age
heaping and shifting. In the ages ending in “0”, there were
evidences of some degree of accuracy except, in Kaduna state
Benue state and Kwara state where there high level of deviation
from the accuracy point (Table 5).
Table 5: South West Digit Preference Index Based On The 2006
Census Data.

Anambra

40.9

Bayelsa

63.3

36.7

Benue
Borno

Crossriver
Delta
Edo

Ekiti

Enugu

Ebonyi

59.4
59.7
51.8
49.6
57.8
55.9
59

41.7
40.6
40.3
48.2

50.4

39.1

Kebbi
Kogi

Kwara
Lagos

Nasarawa
Niger
Ogun

Ondo
Oyo

Plateau
Rivers

Sokoto
Taraba
Osun
Yobe

Zamfara
FCT

60.1
58.4
61.1
54.2
43.7
62.2
62.4
43.4
52.1
52.4
54.3
59.5
55.1
61.3
57.9
58.7
58.4
55

139.9
172.7
146.3
148.3
107.5
98.4

144.1

60.9
56.8

144.6

41

Jigawa

57.7

143.7

136.9

44.1
40.2

59.7

125.4

42.2

59.8

Katsina

0034

58.3

Gombe

Kano

Keys: While green indicate the absolute accuracy, light green & blue
indicate partial accuracy and red indicate high level of deviation.

40

59.1

Kaduna

Table 6: South South Digit Preference Index Based On The 2006
Census Data.

60

44.4

Bauchi

Imo

Keys: While green indicate the absolute accuracy, light green & blue
indicate partial accuracy and red indicate high level of deviation.

55.6

40.3

126.5
148.9
148.2
156

42.3

136.5

39.9

150.5

43.2
41.6
38.9

131.3
140.2
157

45.8

118.4

37.8

164.4

56.3
37.6
56.6
47.9
47.6
45.7

77.5

165.7
76.5

108.7
110.1
119

40.5

146.6

38.7

158.1

44.9
42.1
41.3
41.6
45

122.9
137.5
142

140.3
122.2
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Keys: Green lines indicate evidence of proper age data in the census
data while, red indicate the evidence of improper data or manipulated
data in the areas concerned.

According to the result, there was near accuracy in the ages
ending in “0” in Cross River and AkwaIbom while, Rivers and
Bayelsa show high level of deviation from the accuracy point. In
the ages ending in “5”, there was accurate age reporting in both
Cross River and Rivers while there were some level of deviation
in AkwaIbom and Bayelsa (Table 7).
According to the result, only Edo state, Lagos and Ogun
state show evidence of proper age data in the 2006 census
exercise and by implication, Indicate that the census conduct
in the area recorded some level of progress. Every other state,
with red line, indicated lack of cooperation by the public and an
evidence of manipulation of data. This is predicated on the fact
that the existing standard in population structure according to
United Nations [13] has shown that from the base of population
pyramid, there are more males compared to females while
at the top which show the older members of the population,
there more females. Consequently, the Nigerian life expectancy
shows that the total population life expectancy is 52.62 for the
total population; while that of the male is 51.63, the female is
53.66 years [World Fact Book, 2016]. This by implication shows
the extent of disparity between the 2006 census data and the
realities on ground.

Discussion of the Findings

The present study was focused on re-analyzing of the 2006
population census priority table which contained the detailed
information on age distribution in the population. According
to Whipple index which had been adopted here in analyzing
the age accuracy in the census data, among the digits selected
to be tested [as “0”&”5” had been selected here], the index is
expected to be 100 if the age data in the census is accurate. The
level of accuracy is expanded to some points to ignore certain
degrees of human errors which are inescapable; the expansion
of the level of accuracy is in the following order: 101-125 on the
positive side and at least 95-90 on the negative side. While the
continuous movement on the positive side indicates the extent of
age heaping, the continuous movement towards the negative side
indicate age shifting. However, both the positive and negative
sides all indicate the extent of degrading value of the census data.

The above results on the analysis of the Nigerian 2006
population census result indicate that there were huge evidences
of errors beyond what may be seen as politically motivated
arguments which followed the result of the census when it was
published. There are disparities in the various regions according
to the present analysis, which indicated that in different parts
of the country, the 2006 census exercise met with some level of
challenges both on the side of the general public and the census
officials.
The result from the South-East show that for the ages ending
in “5”, only Abia, Imo and Anambra with the score of 90 came
0035

close to 100 which are the accuracy score under Whipple index
statistical equation. Others such as Enugu, Ebonyi and Delta were
very far from the accuracy score, showing how bad the census
data from the area were. Consequently, for the ages ending in
“0”, only Abia with 123 and Anambra with 120 were closed to
accuracy. The overall data from the area showed high level of age
shifting and age heaping and moreover, some level of misconduct
on the side of the census officials.
For the North-East geopolitical zone, only Adamawa with
110 and Taraba with 120 show evidence of accurate age data
for ages ending in “5”. Other states within the region showed
evidence of gross deviation from accurate age data. For the ages
ending in “0”, none of the states in the region show evidence of
accurate age data and by implication, a sign of gross misconduct
on the side of the census officials. According to the result for
the North-West geopolitical zone, there were worst age data in
the census result showing gross misconduct on the side of the
census officials and outright allocation of figures to the different
states in the zone. In the North-Central, there were a reasonable
evidence of proper census conduct in the area for instance; five
states such as Benue [120], Kogi [108], Nasarawa [114], Plateau
[112] and F C T [90] show some level of accuracy in the ages
ending in “0”. On the other hand, except the F C T with 90, all
the states in the region show evidence of gross deviation from
accurate age data for the ages ending in “5”.

Again, this show some level of inconsistency which can be
as a result of misconception of age and unwillingness to give out
accurate information on age among the public. In the South-West
geopolitical zone there are over whelming evidence of properly
conducted census exercise as the age data from the area indicated
minor deviation from accuracy with some states showing exert
accuracy in the ages ending in “0”&”5”. For the South-South
geopolitical region, there is also solid evidence of some level of
accuracy in the age data both in the ages ending in “0” & ”5”.
In the overall data, the result showed that the south west
witnessed census exercise which was neutral and properly
conducted with the cooperation of the general public; this is
also evidence in the south-south region while the North-Central
region showed some level of consistency which is the evidence
the census was conducted at all. In the South-East region, the
data is pointing to some level of lack of cooperation from the
public and also some level of manipulation of the data. In the
North-East, there is little evidence of the enumerators visiting
the field but without proper coordination. Also from the NorthEast is the evidence of manipulation of census figure. Finally, in
the North-West, there was no census conducted in the area as
the analysis showed evidences of arbitrary allocation of figures
to different states there.

Conclusion

The importance of accurate census data cannot be over
emphasized as it is the bedrock of development planning and
research on socio-economic and political issues. This is evidence
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in economically developed nations where consistency in census
data encourages proper development planning. In the case of
many developing nations where census issues are being taken
for granted, socio economic and political planning always meet
with failures because of lack of proper information about the
existing population. The way each nation approaches the issue
of her population, largely determine the extent of accuracy in the
planning of her economic and political arrangements hence, poor
knowledge and observation of population data result to poor
economic and political planning. Though age accuracy related
problems are blamed on the public for lack of cooperation with
the census enumerators, the enumerators and census organizing
officials are not exonerated from the problems as some evidences
point to the fact that most times, these caliber of people in census
administration are also culprits in the mater.
For example, lack of proper enlightenment to the public on
what the enumerators mean by age can result to misconception of
age by the larger part of the people being counted. Consequently
the outright allocation of figures to different groups based on
assumption instead of real data can surface as error on age data
when subjected to statistical analysis. These by implication show
that the general public who may be accused for the errors in age
data during census exercise only contribute an insignificant part
of it.

Recommendations

Based on the Foregoing, this study is recommending to the
government officials who are saddled with the responsibility of
conducting census, to observe the following for proper conduct
of census exercise:

I.
The general public should be properly enlightened on
the issue of age at least before the census and during the
census while on house to house enumeration.
II. The enumerators should be properly trained to
understand the yardstick for age recording so as to be able to
elicit proper information from the general public on one on
one interview.

III. Instead of spend the huge amount usually paid to the
ghost enumerators; the officials should consider a precensus panel survey to have a glimpse of the type of situation
they are likely to face during the main exercise.
IV. Spirit of patriotism should be encouraged among the
enumerators and the general public before and during the
census period.
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